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Scope

e Physical

— Structural

— Envelope

— Operating energy
e Life Cycle Stages

— “cradle to gate”
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Outputs

eCreate a materials inventory for each
building or complex

— OnCenter’s . TrelsAAff
(J ess ) \ \ _ Advanced Takeoff Software

eEstimate environmental impacts

— Athena Sustainable Materials Institute’s

Wzl
ATHENA®
Impact Estimator
e Methods (Jack) for buildings
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Functional Unit

e Per square foot finished floor area

Residence
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Impact Assessment

e Used Tool for the Reduction of Chemical and
other environmental Impacts (TRACI) (Tyler)

— Non-regionalized version

Summary Measures Included

Global warming potential

Acidification potential

Eutrophication potential

Ozone depletion potential

Photochemical smog potential

Human health respiratory effects potential
Weighted raw resource use

Primary energy consumption
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Further Analysis

e Sensitivity (Ross)
— Change in material volume

e Energy Modeling (Robyn)

Heat loss in the typical home

Goal & Scope OnScreen Impact Estimator Methods Initial Results Influencing Factors Functional Units Sensitivity Analysis Energy Analysis Recommendations



Outcome

e Generate baseline data on estimated
environmental impacts

Green Buik’ffng
e Use baseline as a reference &Remnge mg,

for future performance DUMMIE‘S

upgrades

o il

A Reference for the Rest of Us!' 5740
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e UBC Policy Makers

e Use study to help create effective
policies and frameworks

e Others Interested in LCA
— Developers
— Architects
— Engineers
— Municipalities
— Institutions
e Use study as a model for how to conduct an LCA
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On Center’s On-Screen Takeoff
Pro
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Goal & Scope OnScre:

Linear Conditions

Condition Properties

Style |Linear

MHame |Untited

General Advanced

Dimenzion
Height Thicknesz

Appearance
Calar . Fattemn Tranzparent

Resultz

Gluantity T | Length
Cluartity 2 | [no result]

Gluantity 3 | [ho result)

M otes

v|

Tvpe

Layer |Default

Cond. Ma. |1
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Area Conditions

Condition Properties

2l3] >

Shyle b E] Tvpe
Mame |Untited Laver |Default

Cond. Mo, |50

General Advanced

Dimerzian
Thickness 4" Slope

Appearance

Caolar . Fattern "
) Results

Cuantity 1 | Area w | UOM [SF w
Guantity 2| [na result) ~ “w
Guantity 3 | [rno result) W L
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Qk. ][ Cancel ][ Apply
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Count Conditions

-- |
)
&

Goal & Scope OnScreen

Style |Count

Mame |Untitled

General Advanced

Dimenzion
Height 1'g"

Appearance

Calar I:I Pattern

Feszultz

Tranzparent

Cluantity 1 | Count

Luantity 2| [ho result]
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Maotes

Depth
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Cond. Mo, B0

shape |[] Rectangle

W

Rectangle

Analysis

Recommendations



Methods for Columns and Beams

e Used area and count conditions for odd-shaped floor areas

*Measure the area of the floor and count the
columns and beams

*Span = Area/Width/#of beam rows
*Bay Size = Area/Width/# of columns

SEVASIVAS

Width
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Methods for Columns and Beams

e Used linear and count conditions for square and rectangular
floor areas Span

*Measure the length and width of
the floor area, and count the
columns and beams

*Span = Width/# of beam

I % rows
2 S ‘Bay Size = Length/# of
8 ~ columns

Width

Goal & Scope OnScreen Impact Estimator Methods Initial Results Influencing Factors Functional Units Sensitivity Analysis Energy Analysis Recommendations



Methods for Columns and Beams

e Used the count condition for other floor areas
Condition Properties

Style | Count w [:] Tupe |Posts [:] B Add Wood
Mame |First Floor B"8" Wood Post Layer |Posts [:] Azzembly
Cond. Mo, |33 Softwood Lumnber [small dirmengion, green) (4bfm):
General Advanced ) . .
Softwoond Lumber [gmall dimengian, kiln drigd] [k bfm):
Dimenzion
Height 120 width £ Depth g Softwood Plwood [msf [34/8inch bazis]): 0.000
Oriented Strand Board [msf [3/8iInch basiz)); 0.000
Appearance
Colar |:| Pattem Transparent 3 Shape [[] Rectangle v Parallel Strand Lumber [fE]; 0.000
Laminated Yeneer Lumber [fE]: 0.000
Results
: Glulam B eams [E]; 0.000
Quantity 1 | Count w | UOM | Ep -
_ Softwood Lumber [large dimension, green] [Mbfm]; 0,000
Huantity 2 | [na result] v w
Softwood Lumber [large dimenzion, kin dried] [kbfm]: | 0.000
Quantity 3 | [noresult) v v Uriits
O sl
Hotes o .
L2 [Imperial
|
@3 Delets @) Help [.ﬁ" 1].4 ] [“ Cancel ]
Previous l [ Mext [ ()8 l [ Cancel
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. - ‘ [ [ .
Assembly Group Assembly Type Assembly Name Input Fields Input Values
Known/Measured | EIE Inputs
1 Foundation
2 Custom Wall
2.1 Cast-in-Place
2.2 Wood Stud
2.2.1 - Ground Exterior Wall
Wall Type Exterior Exterior
Length (ft) 1096.000 274.000
Height (ft) 13.500 13.500
Sheathing None None
Stud thickness 2X6 2X6
Stud Spacing 16 o.c. 16 o.c.
Stud Type Kiln dried Kiln dried
Window Opening Number of Windows 332.000 83.000
Total Window Area (ft2) 3229.722 807.431
Frame Type Wood Wood
Glazing Type - Standard Glazing
Door Opening Number of Doors 10.000 10.000
Door Type - Solid Wood
Envelope Category - Gypsum board
Material Lath and Plaster Gysum Regular 1/2"
Thickness - -
Category Cladding Cladding
Material Lath and Stucco| Stucco - Over porous sruface
Thickness - -
Category Cladding Cladding
Material Shiplap| Wood Shiplap Siding - Cedar

Thickness




Athena Impact Estimator

ATHENA" _
Impact Estimator
for buildings

TRACI

Tool far the Reduction and
ASSESSIEN hermical and
Dther Emvdronmental Impacts

/|
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- -
[{I] ATHENA® Impact Estimator
File Edit Reports.. Tools
S oAy 7 Modify [ Duplicate &9 Delete
=111l Impact Estimator

= (; Columns and Béams
[A 3.1.1-0FL Beams (E wing) & OFL Beams (E wing)
A 31.2-0FL Columns (M & 5 wing) & OFL Beams (N & 5 wing)

A 1119 0F Calomne (A winal & (F] Reame A winn)

| Modify Concrete Footing Foundation E=nE=] '@”
| Medify Custorn Wall ] I@”

oS Modify Concrete ==

Aszembly

20 MPa, Average Flyash {m?): 0. 20 MPa, 35% Fyash (m?: 0.000
30 MPa, Average Fhyash (m?): 30 MPa, 35% Fhyash im?): 0.000

&0 MPa, fverage Fhyash {m3): Concrete/Masonany Blocks:  0.000

20 MPa, 25% Fyash (m?): Martar {m?): 718
30 MPa, 25% Fyash (m3:

IUnits
@ 5|

Imperial

3 Delete @ Help  OK | |3 Cancel

7 Duplicate ) Delete &) Help ' OK | |3 Cancel |
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i Emissions To Water Absolute Value Table By Life Cycle Stages

1

Projact

H.R. Macklan

of 3 b B 2]

S E -

Emissions To Water Absolute Value Table By Life Cycle Stages

-

Ammania mg

3.37e+07

.7oe+04

3.37e+07

3.81e+02

1.89e+05

2.00e+05

Ammanium, ion mg

1.71e+07

.00e+00

1.71e+07

0.00e+00

0.00e+00

0.00e+00

Antimony mag

4.43e+04

A40e+02

4.44e+04

3.61e-01

5.86e+02

5.86e+02

Arsenic, ion mag

5.79e+05

.89e+02

5.80e+05

6.81e+00

2.8%9e+03

2.90e+03

Barium mg

1.05e+09

.0Be+086

1.06e+09

9.09e+03

1.28e+07

1.28e+07

Benzene mg

4.25e+06

.183e+03

4.25e+06

5.15e+01

1.75e+04

1.76e+04

Benzene, 1-methyl-4-(1-
methylethyll- pg

2.53e+05

49e+02

2.53e+05

3.07e+00

1.042+03

1.05e+03

Benzene, ethyl- mg

2.3%9e+05

.J5e+02

2.39e+05

2.80e+00

9.87e+02

9.90e+02

Benzene, pentamethyl- pg

1.80e+05

L7e+02

1.90e+05

2.30e+00

7.84e+02

7.86e+02

Benzenes, alkylated,
unspecified mag

3.88e+04

22e+02

3.89e+04

3.16e-01

5.14e+02

5.14e+02

Benzoic acid mg

2.57e+06

.53e+03

2.57e+06

3.12e+01

1.06e+04

1.06e+04

Beryllium mag

2.73e+04

A7e+01

2.73e+04

3.10e-01

1.62e+02

1.63e+02

Bipheny! pg

2.51e+06

.93e+03

2.52e+06

2.05e+01

3.33e+04

3.33e+04

BODS, Biological Oxygen
Demand mag

5.14e+08

.57e+05

5.15e+08

5.35e+03

1.52e+06

1.92e+06

Boron mg

7.85e+06

.82e+03

7.95e+06

9.64e+01

3.28e+04

3.29e+04

Bromide mag

5.43e+08

.34e+05

5.43e+08

6.58e+03

2.24e+06

2.25e+06

Cadmium, ion mg
P

g.46e+04
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9.92e-01
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S| Summary Measure Table By Assembly Groups

1

of 1

ERENE = &

100%

| Surmmary
Summary Measure Table By Assembly Groups
Project H.R.MacMillan
. Material ID Foundations Walls Beams and Roofs Floors Extra Basic Total
PFG]E Columns Mater
Primary Energy 7.31e4+06 3.54e+07 3.58e4+06 3.48e+06 1.40e+4+07 4.05e4+06 6.78e+07
Consumption Ml
Weighted Reesource 1.13e+07 5.54e+06 2.74e+06 2.59e+06 1.34e+07 5.45e+05 3.61e+07
Use kg
Global Warming 1.78e+06 4.61e+06 6.43e+05 5.35e+05 3.16e+406 4.73e+05 1.12e+07
Primary Ener Potential (kg CO2
Consumnption| | &g/ ka)
Weighted Req | Acidification 1.192+06 3.052+06 4.052+05 3.412+05 2.06e+06 3.26e+05 7.37e+06
kg Potential (moles of
H+ eq / kg)
Global Warm ik : 2
(kg C0OZ2 eq /| |HH Respiratory 8.836e+05 2.28e+06 3.1%9e+05 2.66e+05 1.57e+06 2.32e+05 5.56e+06
acidfication | Effects Potential
{moles of H+ (kg PME_'S E_q ! ka)
— Eutrophication S.20e+04 1.54e+05 1.48e+04 1.30e+04 5.95e+04 1.28e+04 2.86e+05
HH Respiratol | potantial (kg N eq /
Potential (kg kq)
ka) -
————| | Ozone Depletion 8.84e+05 2.28e+06 3.19e+05 2.65e+05 1.57e+06 2.31e+05 5.54e+06
Eutrophicatiol | potential (kg CFC-
(kgNeg/kd|iq eq / kqg)
Ozone Deplel ['o 0 o potential (kg 8.38e+05 2.28e+06 3.20e+05 2.67e+05 1.57e+06 2.32e+05 5.56e+06
(kg CFC-11 & NOx eq / ka)

Smog Potenti
eq / kag)

I

m
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e+0

e+0
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Methods

e QOutline
— Learning Curve
— Generic Assumptions
— Challenges
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Learning Curve

e The project required a great deal of learning not only
from the programs to be used, but the general
concept of LCA itself

e Learning Curve for
— Construction drawings
— Onscreen Takeoff
— Athena EIE

— Data analysis for EIE (sensitivity analysis, building
performance model)

— Formatting inputs for Takeoffs and EIE
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Generic Assumptions

e Use of typical floors
to represent repeated
floors

e Personalized
modelling of complex
conditions

e Assuming missing
material details

— Insulation, concrete,
steel
details/specifications
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Construction Drawings Challenges

e Missing
drawings

e Blurry
drawings

9 B
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Athena EIE Challenges

e General Challenges
— Beam and Column Modelling
— Material Database (concrete strength, wall thickness selection)
— Complex structure modelling (stairs, unique truss column structures)

e Version Challenges
— Limit of 100 window per wall assembly for Athena software

— General boundary limits for certain inputs

e Span limits (No error for going over limit)
e Footing thickness (7.5”-19.7")

Y | Envelope
Name: Lenath (ft):
1" Footing 44.7
Width [ft):
| (447

> Thickness (in);

Warning

! E Thickness value must be >= 7.5" and <= 19.7",
L

v 0K ,X Cancel I
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Formatting Challenges

e Nomenclature for takeoffs and EIE inputs
— Nomenclature should be easy to understand

— Should be the consistent for both programs for
transparency

— Allows anyone to carry the project into further
detail with ease
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Methodology in Summary

e Tasked with large project upfront that
requires some planning but ultimately
mistakes are inevitable

e A cyclic approach, where mistakes,
inappropriate errors/assumptions are made
and gone back to be fixed
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Primary Energy Consumption

e All forms of energy,
direct and indirect, that
used to process the raw
materials into the
building product and
transport it.

Residence

e Measured in mega-
joules (MJ)
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Acidification Potential

Mér 720 SN[
& Sy 5§
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dence Aver ge , ‘- g ¢ 1 :
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\1;' ‘"
ﬂﬁ | 11}
1L

Acidification is a
predominately regional
impact that can affect
human health when NO,
or SO, reach high
concentrations

Expressed as a hydrogen
ion equivalency based on
mass balance calculations
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Global Warming Potential

e The CO, equivalence for
other greenhouse gases is
a ratio of the heat
trapping potential to CO,,
affected by a time
horizon as different
compounds have
different reactivity in the
atmosphere.

e Expressedin terms of CO,
equivalence by weight
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Human Health Respiratory Effect
Potential

e Particulates can have a
dramatic affect on human
health due to respiratory
problems

e The Impact Estimator uses
TRACI’s "Human Health
Particulates from Mobile

Apgdaslisidreeagge |

JUt—la il iy Sources" characterization
il factor to account for the
mobility of particles of
different sizes, thus
equivocated them to a
0aD200,000250,d0B0 Single size: PM2,5
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Ozone Depletion Potential

e The ozone layer absorbs
most UV radiation

e Expressed in mass
equivalence of CFC-11,
based on their relative

1 Academic Aveiige
capaC|t.y to damage -y
ozone in the FSC

CEME

stratosphere

Goal & Scope OnScreen Impact Estimator Methods Initial Results Influencing Factors Functional Units Sensitivity Analysis Energy Analysis Recommendations



Photochemical Ozone Creation Potential
(Smog)

e Under certain climate
conditions when air

fRee % emissions are trapped at
rhunderbird. Lt (g b ground level and are
s | exposed to sunlight as a
Totem : result of the interaction
o | of volatile organic

chemicals (VOCs) and
nitrogen oxides

e Expressed in terms of
mass of nitrogen oxide
equivalence
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Eutrophication Potential

e Proliferation of
photosynthetic plant
life potentially choking
out other aquatic life Farivew

Gage

and/or producing other
effects such as foul
orders.

e Expressed in terms of
mass equivalence of
nitrogen
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Weighted Resource Use

‘ e Anindication of the

Rt - natural resources
RCT e ANera0e | e i N R harvested from the earth
B e TR to make materials like

i e : steel and concrete

. " 43 ¢ Expressedin whatcan be
M' demic Average \ 7 " thOU ght Of das
- | “« . .
ecologically weighted
kilograms” that represent
relative levels of
environmental impact
based on expert opinion.

Gage

Totem
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Results — Influencing Factors

Academic Buildings

Concrete partition walls

Wood partition walls Embodied Energy Per Square Foot

5007 «

4001 I\

’,%‘

2 300 \

>

= 200 N

g |

W 100 Vi

0.
S
Y, %, % % % ks
%
Primary = § 92 8§ 8 8 g
Construction - S 2 3 a 3 3 a
Type ) o) o} @ @ o
D D D D D D
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Why the summary measure difference between concrete and wood?

One step of the concrete production process before batching

Cement making

oportioning equipment and
finish grinding mill

Dimensional lumber process

— Harvest trees — Sawmill — Planer mill — Kiln drying — Shipping
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Influencing Factors

High-rise Residence Buildings .
construction difficult Sensitivity analysis
to compare reveals concrete more

Embodied Energy Per Square Foot significant than wood

1,000 - N / —
900 - \ S
800 1 \ / ]

Energy ;gg - \\ // B
) 500 1 \ I S
400 - I \ I S

300 1

200 1

ANANAN

100 A - - - - - r
O i
5 o & 2 = 5
:_—, o «Q = c =]
o 3 4] s. 8_ S
— g o) D
S g
3 3
Primary _ Concrete Wood Concrete Concrete
Construction Concrete Concrete & Wood
Type
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Wood Vs. Concrete - Academic

More input intensive
manufacturing processes =
greater emission amounts

m Concrete Construction

Summary Measures (per sq. ft.)
Wood ConstructionBuildings

10000 - :
Why the Difference?
j-oo-/ A _
1- i — — —
Respective % S S _— —
Units 0.014
0.0001 4]
0.000001-/
0.00000001 Jef=__ JNNTS N A A A yF LIV | 4

O30 Py By o > m I om o wn
S = 75 952 88 %z JE 2F 3
7 3 & ST @ 2 2 3 ® 3 @ S o
c o c > S 9 S5 = = o 33 = «Q

> == = = 0O n = =
3% S s O 9 38 o = ® g S
Logarithmic scale == c 2 S = 8 3 o
@ = DO = = = >
5 = 4 =3 =S| o @ =
(@] D S (= > = )
< (] Q< S 2
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Wood vs. Concrete - Residential

[enuajod

Bulwrepn 1eqo|o
[enualod
lenualod

uonesiydonng
lenualod

palyBram
uonajdag auozQ

9S( 92IN0SaYy
uoIeINIPIDY
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Residential Vs. Academic Buildings

B Academic Buildings
» = Residential Buildings

»

Higher material density Summary Measures (per sq. ft.)

per square foot

10000 - ]
| Why the Difference?
1001 ] —
117 I _ _
Respective ! S - o — —
Units 0.011"
0.0001 V] i _ e — — —]
0.000001 1] I _ _ o — —
0.00000001 A i pui Spil Sai pil il =
°r P 32 33 II 3T 39 ¢
23 99 3§ 3= @22 335 §3 g
35 g§g& &®s 83 3§ B2 By 3
= > o o S = 1)) ® T
oo - 3 - oL =3 o L
s 3 =. =) S @ =3
< 3 o< o )
- 5
How would these results appear using a Laurent — Functional Units

different unit of measurement?
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Functional Units

Impacts / ft* Academic & Impacts / ft> Residence

Floor Area Ratio (FAR)

 How well does it account for different 141 Ratio
constructions types?

* Is a multi storey building equivalent to a one
storey building with an equivalent area?

« Can their be additional ways to
compare our results to improve our
understanding of the impacts

Floors Occupancy Productive Use

Goal & Scope OnScreen Impact Estimator Methods Initial Results Influencing Factors Functional Units Sensitivity Analysis Energy Analysis Recommendations



Embodied Energy/ Floor Area
L miene

e Academic and Residence WW  Geography
° ConStrUCtion type CW Hennings, Buchanan, Fairview, Thunderbird
— Structure cc HR-MacMilan, CEME, Totem
- Interlor Wa ” CS FSC, AERL, Gage, Marine Drive
CB Vanier

Construction Type Comparison

600 -
500 o
400 -
300 o
200 A
100 A

Square Foot

Embodied Energy Per

ww CW CC CS CB
Construction Type
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Embodied Energy / # Beds

e Determines how well the building is being used
— A building with labs may be better categories as embodied energy / room

— A building with lots of class rooms or rooms maybe be better categories as
embodied energy / occupants

Provides a reference point for comparison

Embodied Energy Per Bed

700,000

600,000

500,000

400,000

300,000

200,000

100,000

Vanier Totem Gage Fariview  Thunderbird MarineDrive

Mega Joule per Occupant
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Embodied Energy / Productive Space

e How efficiently are the
material being used by
the functions they serve?

— Study area
— Lecture Halls
— Walkways/hallways

- "~ — g

p— -
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MASON
DETAILING
SERIES

STUCCO ASSBEMBLY

DETAIL

Impact

El‘enbatinj
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Sensitivity Analysis

e\What is it?
eProcess used in CIVL 498C Sensitivity Analysis

eResults
e|mportance for future design and renovation
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What is Sensitivity Analysis?

e Evaluation of materials or processes to
determine influence of specific components
on overall system

Resolution levels model structures

Simulation

Model f model

output

-20% -10%

| f ’ £ 000 o
~—————— Tercenterror inedimate —————fim-

feedbacks on input data and model factors|
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Process used in our Analysis

* 5 most prevalent materials
e 10% variation in quantity

Drywall ;
Lauan \/

Studs 1P ‘
\/ :

Insu];ui(m/
OSB —

Siding
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Summary Measures By Life Cycle Stage - No Change in Material Quantities

Primary Energy Consumption MJ 5.3E+07| 1507857 5.4E+07| 841825| 3294917
Weighted Resource Use kg 2.1E+07[ 48955.7| 2.1E+07 38524| 74985.1

Global Warming Potential (kg CO2 eq / kg) 3409614 2662.75 3412277| 62086.4] 5801.46
Acidification Potential (moles of H+ eq / kg) 1421923 901.876 1422825| 32461.8] 1856.91

HH Respiratory Effects Potential (kg PM2.5 eq /| 19343.3| 1.08704| 19344.4| 35.0666| 2.23299
kg)
Eutrophication Potential (kg N eq / kg) 62.2944] 0.0065 62.3009| 0.00193| 0.01413

Ozone Depletion Potential (kg CFC-11 eq/ kg) | 0.03193] 1.1E-07| 0.03193( 5.9E-10| 2.4E-07
Smog Potential (kg NOx eq / kg) 16745.3] 20.3161| 16765.6| 998.071 41.5088

Summary Measures By Life Cycle Stage - +10% Gypsum Board

Manufacturin Construction
Material | Transport-| Total % Change Materi|Transpo| Total | % Change
ation Manufacturing al rt-ation Construction

Primary Energy Consumption MJ 5.9E+07 [1911361.3| 6E+07 12.77 84182| 350067 | 4E+06 4.97
5 8
Weighted Resource Use kg 2.3E+07 | 65478.22 | 2E+07 12.49 38524|79667.6/118192 4.12

Global Warming Potential (kg CO2 eq / 3824907 | 3367.08 | 4E+06 12.19 62086(6198.13( 68284 0.58
ka) 4
Acidification Potential (moles of H+ eq/ | 1571182 | 1150.66 | 2E+06 10.50 32461|1982.01| 34444 0.36
kqg) .8
HH Respiratory Effects Potential (kg 20631.7 | 1.38731 | 20633 6.66 35.0612.38334| 37.45 0.40
PM2.5 eq / kg) 66

Eutrophication Potential (kg N eq / kg) 63.0846 | 0.00868 | 63.093 1.27 0.001]0.01509( 0.017 6.01
93
Ozone Depletion Potential (kg CFC-11 eq | 0.0321 |[1.3874E-07| 0.0321 0.53 5.9E-|2.5E-07| 3E-07 6.81
10
Smog Potential (kg NOx eq / kg) 17442.9 25.951 17469 4.19 998.0| 44.30 |1042.4 0.26
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Importance to future design and
renovation

e Guides decisions in design and renovation phase

e Easily pinpoint materials/assemblies significantly
impacting performance

e Quantitative/objective analysis

e Combine with other tools for deeper analysis
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Energy Analysis

The energy model was defined as:

EMBODIED ENERGY + OPERATIONAL ENERGY
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Energy Consumption Comparison

Analyzed Insulation Value of Exterior Components:
- Exterior Walls  R-18
- Windows R-3.45
- Roof R-40

Upgrade Standard — UBC Residential
Environmental Assessment Program
(REAP) Guidelines
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Not Taken into Account

e Economic Analysis * Maintenance Cycles

\\.’) S .

e Feasibility of Installation
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Goal & Scope

The Hennings Building Cumulative
Energy Usage Vs Time
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Percent Increase in R-Value vs.
Payback Period

1600%

1400%

1200%

1000%

800%
¢ Academic

600%

400%

N
Q
o
j =
M
i
°
w
QD
o
©
£
Q
i -
|
=
Q
w
©
Q
L
o
=
e
j =
Q
o
L
QD
a

200%

0%
2 3
Payback Period (years)

Goal & Scope OnScreen Impact Estimator Methods Initial Results Influencing Factors Functional Units Sensitivity Analysis Energy Analysis Recommendations



Further Analysis

e This is a sample of an expletory study of what
can be done with LCA

e This study utilized the basics of embodied and
operational energy analysis
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Where Can We Go?

Manufacturing '\ Basic Materials

Z |
Construction

o

»

1 .

F -\
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Full Life Cycle

Manufacturing Basic Materials

Construction

Maintenance

Operating Energy

End-of-Life
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Different Materials

Manufacturing '\ Basic Materials

Construction Finishing Materials

Maintenance Furniture

Operating Energy| Electronics £ " (775

End-of-Life Professors
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Other Structures

Manufacturing \ Basic Materials Other Buildings

Construction Finishing Materials | Roads

Maintenance Furniture Walkways

Operating Energy| Electronics Monuments

End-of-Life Professors Turf Fields
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Future Applications

Economic payback

e Money talks

e Private sector interest in
LCA will depend on it

e Useful for renovations as
well as new construction

Y
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Future Applications

Standards and Policies

e The development of
standards and rating

systems such as REAP, LEED,
etc.

e LEED 2009 contains a
section for LCA
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Future Applications

Quantifying Green

e LCA gives credibility to
claims of being green

e Compare UBC with other
universities

e Compare UBC with
private sector buildings
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Future Applications

Holistic approach

e LCAis only part of the story
= Functional land use efficiency

(important in high population regions)

= Sjte planning (green space, parking,

storm water management etc.)
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Future Applications

Enhance the study by including:
e Mechanical Engineering

e Electrical Engineering

e Architecture a
e City planning

e Construction techniques
e Green materials and S

practices ‘
WA=
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Thank Youl!



